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change in 


SOUTHEAST 


{Alabama, Florida, Georgia, Kentucky, Mississippi, North 


Carolina, South Carolina, 
Virginia | 


Tennessee, Virginia, and West 

Streamflow decreased contraseasonally in North Car- 
olina, Virginia, and West Virginia; increased seasonally in 
Alabama, Kentucky, and Mississippi; and was variable in 
all other States in the region. Flows remained in the 


above-normal range at some index stations in each State, 
except Kentucky, North Carolina, Mississippi, and Ten- 
1eSSee 


Monthly mean flows were in the below-normal 
range in parts of Florida and North Carolina. 








those of October in northern, northwestern and north- 
eastern Florida; and in central peninsular Florida from 
0.1 foot below to 3.65 feet below those of last month. 
End-of-month levels ranged from 13.7 feet above average 
10.8 average neal 
Mulberry in west-central Polk County. In southeastern 
Florida, 


except in isolated areas. End-of-month levels ranged 


north of Tallahassee to feet below 


levels generally declined during the month 


from about average to 2.3 feet below average. 


WESTERN GREAT LAKES REGION 


| Ontario; Illinois, Indiana, Michigan, Minnesota, Ohio, 
and Wisconsin | 


Streamflow generally increased seasonally throughout 
the region except in parts of Illinois, 
Michigan. 


Ohio, and 
Monthly mean flows remained below the 
normal range in the northern part of the region and 
decreased into that range in large areas of Illinois, 


Indiana, and Ohio. Monthly mean flows were lowest of 


record in parts of Michigan and Wisconsin. 


In Wisconsin, streamflow increased seasonally at all 
index stations but remained in the below-normal range. 
The November monthly mean discharge of 36.1 cfs at 
Jump River at Sheldon (drainage area, 574 square miles) 
was lowest in 60 years of record. Similarly, the monthly 
mean flow of 2,871 cfs in Wisconsin River at Muscoda 
10,300 


period of record that began in 1913. Streamflow in the 


(drainage area, square miles) was lowest fot 


Chippewa River basin remained near record low for 


November. 

Similarly, in Michigan’s Upper Peninsula, the monthly 
mean discharge of 16.8 cfs at the index station, Sturgeon 
River near Sidnaw (drainage area, 171 square miles) was 
only 10 percent of median and a new monthly minimum 
for the Sth consecutive month. Streamflow in Michigan’s 
Peninsula 


Lowel! 


was also in the below-normal range 


where the mean flow of Muskegon River at Evart 


(although increasing seasonally) remained in the below- 


normal range for the 3d consecutive month. (See graph.) 
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Monthly mean discharge of Muskegon River at Evart, Mich. 


(Drainage area, 1,450 sq mi; 3,760 sq km) 


In Ohio, streamflow returned to the normal range in 
eastern and central sections of the State and decreased 
contraseasonally into the below-normai range in the 
Maumee River basin. 

In Indiana, where mean 


monthly discharge in 


Mississinewa River at Marion had been in the normal 
below-normal 
range in November. Monthly mean flows in the Wabash 


River and East Fork White River were augmented by 


range, flows increased but were in the 


reservoir releases and were in the normal range. 

Streamflow at all index stations in Illinois was in the 
below-normal range. The monthly mean discharge of 
6.75 cfs in Sangamon River at Monticello (drainage area, 
550 square miles) was 13 percent of the November 
median and only 23 percent greater than the minimum 
November mean of 5.5 cfs observed in 1914. 

In Minnesota, streamflow continued in the below- 
normal range except for the northwest and southeast 
corners of the State. Flows at all index stations increased 
slightly and were generally less than 40 percent of 
median as the drought in Minnesota continued. 

In southwest Ontario, mean flow in English River at 
Umfreville increased contraseasonally but remained in 
the below-normal range for the 6th consecutive month. 

Ground-water levels in shallow water-table wells in 
Minnesota declined and remained below average. The 
level in the key well near Hanska, in south-central 
Minnesota, was the lowest for November in 34 years of 
record. In the Minneapolis-St. Paul area, artesian levels 
continued to rise in wells tapping the Prairie du Chien- 
Jordan aquifer and the deeper Mt. Simon-Hinckley 
aquifer; both were below average. In Wisconsin, levels 
continued to decline and were near or slightly below 
average. Levels in Michigan generally declined during the 
month, and were below average except in the southern 
part of the Lower Peninsula. The level in the shallow 
well at Princeton, in northwestern Illinois, having risen 
during October, declined in November again, continuing 
the general trend that began in May 1976; however, the 
still above average near the 
end of the month. In Indiana, levels declined rapidly 
during the first half of the month and then remained 
well below normal. Levels in Ohio declined in the central 
and northeastern parts of the State, but remained about 


average. 


level was about a foot 


MIDCONTINENT 


{Manitoba and Saskatchewan; 
Louisiana, Missouri, Nebraska, 
South Dakota, and Texas] 


Arkansas, 
North 


lowa, Kansas, 
Dakota, Oklahoma, 


Streamflow increased seasonally in Arkansas, 
Louisiana, and Nebraska and was variable elsewhere in 


(Continued on page 6.) 
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n discharge of Washita River near Durwood, Okla. 


(Drainage area, 7,202 sq mi; 18,653 sq km) 


Runoff was above the normal range in southern Texas 

the Guadalupe and lower Nueces River basins and in 
several streams near San Angelo. For example, monthly 
mean flow at the index station, Guadalupe River near 
Spring Branch (drainage area, 1,315 square miles) 
increased seasonally to 424 cfs and was nearly 4 times 
the median flow for November. Flows elsewhere in 


lexas were generally in the normal range. 
In Manitoba, the level of Lake Winnipeg at Gimli 
averaged 712.31 feet above mean sea level for the 


month, 1.09 feet below the long-term mean. The 


maximum level for November occurred in 1948 and was 


716.48 feet; the minimum monthly mean of 
710.19 feet occurred in 1940. 

Ground-water levels were variable in most of the 
region except in Texas, where rises were noted in many 
wells. In North Dakota, levels stabilized somewhat but 
remained at or near record lows; a new low for 
November, and a new low for 13 years of record was 
noted in the well at Wyndmere in the eastern part of the 
State. Levels generally rose throughout most of 
Nebraska; at month’s end, levels were higher than last 
year, except in the northwestern part of the State, where 
levels declined in response to heavy pumping fot 


irrigation and municipal supplies. Levels in lowa 





Streamflow generally decreased in Alberta, British 
Columbia, Colorado, Idaho, and Montana, but was 
variable in all other States in the region. Flows remained 
in the above-normal range in parts of British Columbia, 
Colorado, and Nevada Vonthh mean dis¢ harges 
remained in the below-normal range in parts of Arizona, 
California, Monta Oregon, Utah, and Washington, and 


decreased into lat range in parts of Alberta and 


Colorado. Record-low flows occurred in parts of Utah. 


‘mn Washington continued in 
below-normal range for the 2d consecutive month. 
Monthly mean discharge at Chehalis River 1 


i r edt 

A . t hy . V hinotan \ "1 
Mound in southwestern Washington was only 
yi me lian tl } mn the third montl . ‘ec 
( meaian, tn \ ty the third month since 


1973 that the flow there has been in the below-nor 


range. National Weather Service reports indicate thi 


seasonally and were in 


ey, near Solomon 


" 7, | . . 1} 
ased seasonally tf 


(Continued on page 10 
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STREAM STATIONS IN THE MISSOL 





(Continued from page 7.) 


percent of the November median but was within the 


normal range. (See graph.) 
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Utah, streamflow was below median at all index 


ons in the State, and was below the normal range 


ept at Colorado River near Cisco and Green River at 


*n River, which were within the normal range. In 


thwestern Utah, the monthly mean discharge of 12.4 


in Beaver River near Beaver (drainage area, 90.7 


square miles) was a new monthly minimum for the 2d 


cis 


msecutive month. 
Monthly 
Colorado decreased seasonally and was generally in the 


mean discharge at the index stations in 


yelow-normal range, except in Arkansas River at Canon 


SELECTED DATA FOR SOME KEY STREAM STATIONS IN THE MISSOURI REGION 
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In Rathdrum Prairie in northern Idaho the level in the 
observation well declined 1.2 feet but continued more 
than a foot above average. In Montana, levels declined 
and were somewhat below average except in the area 
northeast of the Missouri River, where levels generally 
rose and were about average. In southern California, the 
level in the observation well in alluvium in the Santa 
Maria Valley rose more than 8 feet, and the level in the 
artesian well in the Lompoc area, in the Santa Ynez 
Valley, rose 1.5 feet; a rise of less than a foot was noted 
in the Baldwin Park area. Levels in the other index wells 
declined, and end-of-month levels in all index wells 
continued below average. In Nevada, levels rose and were 
above average in Paradise Valley, rose but were below 
average in Las Vegas Valley, and declined and were 
below average in Truckee Meadows, where the key well 
reached a new low for November in 19 years of record. 
Levels in Utah generally rose throughout most of the 
State except in the Blanding and Logan areas, where 
slight declines occurred. Levels continued below average 
in the Flowell and Holladay areas and above average in 
the Balding and Logan areas. In Arizona, water levels 
both rose and declined in index wells during the month. 
New November lows occurred in wells at Tucson, Avra 
Valley, Elfrida, and Western Salt River Valley; a new 
November high was observed at the Nogales well. In 
southern New Mexico, slight or only moderate rises 
occurred in the observation welis during the month; the 
level in the Berrendo-Smith observation well in the Pecos 
Valley was nearly 5 feet below that for November 1975. 


New November lows were recorded at that well and at 
the well in the shallow aquifer in the southern part of 
the Roswell basin. 


ALASKA 


Streamflow receded seasonally throughout the State. 
In the River 


Fairbanks remained in 


Chena basin, monthly mean flow as 
the below-normal 
range for the 6th consecutive month. On Kenai River at 


Cooper Landing, in the south-coastal part of the State, 


measured at 


monthly mean flow was fourth highest in 29 years of 
record and in the above-normal range. Elsewhere in the 
State, flows were generally in the normal range. 

Ground-water levels in wells tapping confined aquifers 
in the Anchorage area generally rose south of the city 
center and fell an average of two feet north and east of 
the main pumping center, generally along Ship Creek. 
[he water level of the alluvial aquifers remained stable 
during November. 


HAWAII 


Streamflow generally increased seasonally in the 
eastern part of the State as a result of rains that occurred 
at mid-month and flows were in the normal range. 
Monthly mean flows in western Hawaii on the islands of 
Kauai and Oahu decreased contraseasonally and were 


generally below the normal range. 


NEW PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 


The U.S. Geological Survey has published two new manuals and one revised manual in the series on “Techniques 


> 


of Water-Resources Investigations,” since the list of all reports in this series was shown on pages 7 and 8 of the May 
1976 issue of the Water Resources Review. The revised manual (with new title and price) is Book 7, Chapter C1; and 
the new manuals are Book 1, Chapter D2, and Book 3, Chapter B2. 

Thirty-three manuals by the U.S. Geological Survey have been published to date in the series on techniques 
describing procedures for planning and executing specialized work in water-resources investigations. The 
information in the manual series is grouped under major subject headings called books and is further divided into 
sections and chapters. For example, Section B of Book 3 (Applications of hydraulics) is on ground-water 
techniques. The chapter, the unit of publication, is limited to a narrow field of subject matter. This format permits 
flexibility in revision and publication as the need arises. 

The reports may be purchased from Branch of Distribution, U.S. Geological Survey, 1200 S. Eads St., Arlington, 
VA 22202 (check or money order payable to U.S. Geological Survey); or from Superintendent of Documents, 
Government Printing Office, Washington, D.C. 20402 (payable to Superintendent of Documents). 


NOTE: When ordering any of these publications, please give the title, book number, chapter number, and “U.S. Geological Survey 
Techniques of Water-Resources Investigations.” 
1—D2. Guidelines for collection and field analysis of ground-water samples for selected unstable constituents; by 
W. W. Wood: USGS——TWRI Book 1, Chapter D2. 1976. 24 pages. $0.85. 
Introduction to ground-water hydraulics 
USGS 


A programed text for self-instruction, by G.D. Bennett: 
TWRI Book 3, Chapter B2. 1976. 172 pages. $2.50. 


Finite-difference model for aquifer simulation in two dimensions with results of numerical experiments, by 


P.C. Trescott,G.F. Pinder, and S.P. Larson: USGS 
a 


TWRI Book 7, Chapter C1. 1976. 116 pages. $2.30. 





‘OIQUTICAR JOU BJep ainjeJodusa}-13a}eM PUP SPI[OS-PaAlossiq , 
"YJUOU! JUSIINI JOJ BJEP YIM UOSIIBdWIOD 10J ‘OL—T HSI SIv9A 191eM ‘POliad adUdJajaI IBVA-OE IO} SaN[ea A[YJUOW Jo ueIpapWs, 
‘A, = [%€ + (0, X 81D] 24, 02:0, HeAUOD OLg 
"2DULJINPUOD dIjIDads JO SJUAWaINSeAaU JO SISeq UO Pajze[Nd]ed ase ‘A[JIAIIP PazA[Bue JOU UBYM SUOI}EIJUBOUOD SPI]OS-Paajossiq p 





O0OT 09 OOT TE 006 Tr 


000°6€ 008°97 OO0E CE 


000'S TT 009°88 00’ L6 
OOL'8S 009 Eh | OOT TS 








(LS61 “€T “AON) | (PS6I “77 “AON) 
000°90r 007 LT 


009 rLI OOT It 





000° 7ZE 000 I7Z 000°9SZ } 
)0°O7Z 000°€ZI 000 SLI 


O00 TET 


O00 SET 


(CL6I OT AON) | (€96T 9 “AON) 


OoE Zl 697 





J 





>. ul (Aep Iad suo}) 





‘winw 
T 








WWNWIXey WINUWITUT | Please 


eyUOW Sulinp 


asIPYOSIp Spl] S- PSA] OSSIG] | 


| 














py}UOU SulInp | 


UOT} PI]USDUOD SPI]OS-PaalOssiqg | 


ee ea ee 


[,00S‘90T] 


000°LrI 
OOTOET 


[,00L‘€r] 
00908 
008‘Sb 





[,008‘07T] 
(LS6I ‘IZ AON) | 
6c 007 6ST 


O0E 8ST 


[,00€‘16Z] 
OOF OF 
00S°66Z 


[,000‘°87Z 

00r S97 

00% L8Z 

991 000° L6Z 
[5~Z0'6] 


(p961 ‘ST AON) I(SS6I ‘OI-T “AON) 


067'OI 


(7/su1) 
WINUWITUT ues 
| | 
yjUuOW Sutinp | 
as IeyosIp | 
uIealS 





—EE—————EEEEEEE————EEEEE_ 





(‘3319 ‘sayjeq ou 1 
UOT}E]S MO[JUWIPAIIS 5°30 
SL-L9I6I| “Purpi1Og JO 1sea saTIW O¢) 
SL6I ‘BIIO ‘d]PPuUdIIe A, 
9L61 1 JOATY BIquinjoD 
| ISAM | 
Coy ‘sInoT 
SL6I "1$ JO ISOM S2TiU YO) “OW 
9L61) ‘UUPUIOR JB JOARY Lnossiyy 
| INAINILNOIGIN | 
| CT ‘syodonoay 18 
UOTJ EIS MOTJWIPSI}S SAY 
rS6l ‘yeonpeg Jo SAM Saytul $Z) 
| THT “uleyD puerip wou *¢¢ 
916 1| WIRP PUP YDO] IP JOALY OIYO 
NOID.Z4| SANVT LVAYD NYALSAM 
- SSI ‘BINGSHIIA 
916 1] }® IOATy Iddississtp 
LSVIHLIOS 
CAN “BINGSUSPSO 
}8 A[IOWIOJ UOTIL}S 
MO[JUIBOI}S) ‘AN “BUOSSPI 
Ieau ‘O1ejUG ‘T]BMUIO) 
1B IOALY IOUDIMPT “1S 


(‘eg ‘aq[IAst0yy) 
"C'N ‘UOJUdT] 

JB IOALY oeMPIOG 

LISVAHLUON 


OT68cIvI 


00S r£690 


OOSTI9EO 


000687L0 


[eEev9Tv0 


OOSE9IPIO 





Iepus[eo 
MMOTJO} | dWeU UOT}EIS 
IO eblep 


JOQUISAON | 


SYFAIY ADUVT XIS NO SALIS WVWYYLSNMOdG L¥ YYEYWAYAON YOA STYALVYAdWAL YALVM UNV SCITOS GHA 'TOSSIC 


UOISIASI 0} JDfqns Seep [EUOISIAOIY 


laquinu 
uOT}eIS 





Provisional data; subject to revision 


USABLE CONTENTS OF SELECTED RESERVOIRS NEAR END OF NOVEMBER 


197¢ 


[Contents are expressed in percent of reservoir capacity. The usable storage capacity of each reservoir is shown in the column headed “ 


sais eee : 
End | End | End Ave 
ot of ot ic 


| Oct | Nov »Nov. Jone 


11976|1976|1975 | 
a : il! 


Reservoir 
Principal uses 
F—Flood control 
I -Irrigation 
M-—Municipal 


P—Power 
R- Recreation 
Industrial 


| 
| 
| 


W 


maximum 
NORTHI 4ST “REG ION 


NOVA SCOTIA 

Rossignol, Mulgrave, 
Margaret's Bay, 
Reservoirs (P) 


Falls Lake, St 


Black, and Ponhook 


QUEBEC 
Allard (P) 
Gouin (P) 


MAINE 
Seven reservoir systems (MP) 


NEW HAMPSHiRE 
First Connecticut Lake (P) 
Lake Francis (FPR) 
Lake Winnipesaukee (PR) 


VERMONT 
Harriman (P) 
Somerset (P) 


MASSACHUSETTS 
Cobble Mountain and Borden Brook (MP) . . 


NEW YORK 
Great Sacandaga Lake (FPR) .... 
Indian Lake (FMP) : 
New York City reservoir system (MW) 





NEW JERSEY 
Wanaque (M) 


PENNSYLVANIA 
Allegheny (FPR) 
Pymatuning (FMR) 
Raystown Lake (FR) 
Lake Wallenpaupack (PR) 


MARYLAND 
Baltimore municipal system (M) 


SOUTHEAST REGION 

NORTH CAROLINA 
Bridgewater (Lake James) (P) 
Narrows (Badin Lake) (P) 
High Rock Lake (P) 

SOUTH CAROLINA 
Lake Murray (P) 
Lakes Marion and Moultrie (P) 





SOUTH CAROLINA--GEORGIA 
Clark Hill (FP) . 


GEORGIA 





Burton (PR) r 
Sinclair (MPR) .. 
Lake Sidney Lanier (I MP R) 


ALABAMA 
Lake Martin (P) .. 


TENNESSEE VALLEY 
aaa Projects: Norris and Melton Hill 
Lakes (FPR) 
Douglas Lake (F PR) Peer 
Hiwassee Projects: Chatuge, Nottely, 
Hiwassee, Apalachia, Blue Ridge, 
Ocoee 3, and Parksville Lakes (FPR) . 
Holston Projects: South Holston, Watauga, 
Boone, Fort Patrick Henry, and Cherokee 
Lakes (FPR) ... 
Little Tennessee Projects: 
Thorpe, Fontana, 
Lakes (FPR) 





Nantahala, 
and Chilhowee 


WESTERN GREAT LAKES REGION 


WISCONSIN 
Chippewa and Flambeau (PR) .. ove 
Wisconsin River (21 reservoirs) (PR) ate 


MINNESOTA 
Mississippi River headwater 
system (FMR) 


MIDCONTINENT REGION 


NORTH DAKOTA 
Lake Sakakawea (Garrison) (FIPR) 


SOUTH DAKOTA 
Angostura (1) 
Bell Fourche (1) .. 
Lake Francis Case (FIP) 
Lake Oahe (FIP) 


@Thousands of kilowatt-hours (the SET electric 


+ 


rage | 
i 
1 of | 


Nov 
—ay 


Percent of normal 


| 


38 | 


9? 


102 | 








Normal 
maximum 


226 


300 (a) 


280,600 ac-ft 


6,954,000 ac-ft 


500 mef 


3,330 mef 
326 mef 
200 mef 


5,060 mef 
2.500 mef 


394 nef 


34,270 mef 
4,500 mef 
547.500 mg 


27,730 mg 


51,400 mef 
8,191 mef 
33,190 mef 
6,875 mef 


85,340 mg 
12,580 mef 


5.617 mef 
10,230 mef 


70,300 mef 
81.100 mef 


75,360 mef 


104,000 ac-ft 
214,000 ac-ft 


686,000 ac-ft 


273,000 ac-ft 


,156,000 cfsd 


703.100 cfsd 


$10,300 cfsd 


452,000 cfsd 


745 200 cfsd 


15,900 mef 
17,400 mef 


649,000 ac-ft | | 


640,000 ac-ft 


127,600 ac-ft 
185,200 ac-ft 


Normal maximum 


Toes. ~~ Reservoir fae el 
| |Principal uses jEnd |End 
| |F—Flood control } of | of | of | for 
\|—Irrigation Oct. |Nov. Nov 
| |M Municipal 1976 1976 197 
P Power = om = — 
IIR Recreation Percent of normal 
Ww Industrial maximum 


} | 
jEnd Average 


7 MIDCONTINENT REGION 
1] SOUTH DAKOTA | 
Lake Sharpe (FIP) | | 102 | 
| |Lewis and Clarke Lake (FIP) 92 | 
\| NEBRASKA 
||Lake McConaughy (IP) 


“Continued | 


Continued 


| OKLAHOMA 

| |Eufaula (FPR) . 

| Keystone (FPR) .... 

| \Tenkiller Ferry (FPR) 

||Lake Altus (FIMR) 

| |Lake O’The Cherokees (FPR) 
OKLAHOMA 


1 TEXAS 
| 'Lake Texoma (FMPRW) 


TEXAS 

| | Bridgeport (IMW) 

‘Canyon (FMR)... 
| | International Amistad (FIMPW) 
| | International Falcon (FIMPW) . 

! Livingston (IMW) . 
| |Possum Kingdom (IMPRW) 5 
;|Red Bluff (PI) 21] 
||Toledo Bend (P) cee kad 88! 81] 
|| Twin Buttes (FIM) . eas ane 2| 97] 
|; Lake Kemp (IMW) .. 78 | 
| Lake Meredith (FMW) 40 | 
| Lake Travis (FIMPRW) 99 | 


9} 
99 | 
104 
100 | 
100 | 
94 | 


\ITHE WEST 

WASHINGTON 
|Ross (PR)... 
' Franklin D. Roosevelt Lake (IP) 
Lake Chelan (PR) 
Lake Cushman 
Lake Merwin (P) 


IDAHO 
Boise River (4 reservoirs) (FIP) 
' Coeur d’Alene Lake (P) 
Pend Oreille Lake (FP) 


\ IDAHO--—WYOMING 
; Upper Snake River (8 reservoirs) (MP) 


WYOMING i 

Boysen (FIP) . , OTT ee a 37 79 | 

Buffalo Bill (IP) 
Keyhole (F) . 

Pathfinder, 

Glendo, 


77 
3 39 | 
Seminoe, Alcova, Kortes ' 
and Guernsey Reservoirs (1) 44 


COLORADO 
| John Martin (FIR) . | 13 
Taylor Park (IR) eer ; 53 
| Colorado—Big Thompson project (I) 
| COLORADO RIVER STORAGE PROJECT 
Lake Powell; Flaming Gorge, Navajo, and 


Blue Mesa Reservoirs (IFPR) 


UTAH- 
| Bear Lake (IPR) 


IDAHO 


CALIFORNIA 

Folsom (FIP) 
| Hetch Hetchy (MP) 

| Isabella (FIR) 

Pine Flat (F 1). es 

Clair Engle Lake (Lewiston) (P) 
Lake Almanor (P) 
| Lake Berryessa (F IMW) P 
Millerton Lake (FI) .. 

|| Shasta Lake (FIPR) 


AAW =v 
ANAWwW Wr 


CALIFORNIA- 
Lake Tahoe (IPR) 


NEVADA 


NEVADA 
Rye Patch (1) 


| ARIZONA NEVADA 
|| Lake Mead and Lake Mohave (FIMP) 


ARIZONA 
| San Carlos (IP) 
| Salt and Verde River system (IMPR) 
|| 


| NEW MEXICO 


4,834,000 ac-ft | | Conchas (FIR) 
22,530,000 ac-ft ait a Butte and Cc aballo (F IPR) 


power that could be generated by the | ve voluine of water in storage) 


13 


3.497 


56! 4 


maximul 


725,000 : 
477,000 


948 000 a 


8,000 a 
661,000 : 
628.200 ¢ 
134,500 z 
492,000 z 


2,722,000 ac 


386,400 « 
385.600 z 
,000 z 
,667 000 ¢ 
.788,000 z 
569 400 ¢ 
307 ,000 
472,000 ¢ 


177,800 ac- 


268,000 « 
821,300 i 


,144,000 ac-f 


052,000 z 


5,232,000 
676,100 ac- 


359,500 « 


246,000 ac- 


235, 
238,500 a 
561,000 « 


401 ,000 2 


802,000 ac 


421,300 3 


199 900 ac- 


3,056,000 


364,400 ¢ 
106,200 z 


22.600 ac 


,280,000 


421,000 ac 


000,000 « 
360,400 ¢ 
551,800 « 


014,000 ac- 
438,000 ac- 


,036,000 3 
,600,000 a 


503,200 ac 


377,000 z 


744,600 a 


157,200 ¢ 


27,970,000 z 


073,000 ¢ 
073,000 


352,600 ¢ 


2,539,000 ¢ 





000 ac 


Provisional data; subject to revision 


FLOW OF LARGE RIVERS DURING NOVEMBER 1976 


| November 1976 

Mean = _ 
Change , 
Discharge near 
end of month 


Drainage in dis- 


Monthly of 


discharge | 
through dis median 


charge 


from 





September} charge | monthly 


previous 
(cfs) 194170 month (cfs) (mgd) | Date 
cfs | 
(percent) 
pd 


690 9,397} 970 | 155 -20 5,100 3,300 


| 
ca | 
re | 


I 
annual Percent | 
| 
| 
| 
| 
} 
| 


| (cis) discharge, 





664 | 2,791] 3,330] | -30 1,500 
3,456 | §,450| 5,450] -38 
,780 11,360) 11,174] 4 | -39 5,5 3,580 
100 | 33,670} 33,150} 58 | -57 5 9,950 
560; '10,640 ,200 -67 ; 4,190 
810 | 4,847} 1,591] | -32 2,42 1,560 


830 098 | 900 -42 3,120 
3,600 | 380] 8,852 | -27| 10,300] 6,660 
,740 | ,775| 5,160} +10 6,490 4,190 
7,200 | 690! 18, 3 +19} 67,200| 43,400 


5,400 700| 4,650} 80 | +62} 4,950] 3,200 


630 353: 475 | +63 4,700 3,040 
410 7001 14,: 3 | -28 8,350 5,400 
335 950! | 5 59 3,750 2,420 
367 | 934 550 -58 7,690} 4,970 





' 5,131 | 337! 1,552] : 1,120 720 
Ohio Ri ouisvill 170 | : m : | ; 38,700 25,000 
Wabash Riv fount Carm | 600 | 310) 5: 3 | 5,040 


French Broad River belo } 543 | 
150 


299,000 ,100 | 296,500 | f 285,000 | 184,000 


300 | 4,900} 11,500 | 56 | 29,000 | 18,700 

Ouebe | 

Red Rive he North at Grand | 100 | 3 | | -2: : 160 
orks } } 
Minnesota Ri ) fr 1, Minn | 200 | 
Mississippi Riv t. Paul, Minn | 800 | 
Chip] hippew 600 





040 / 
620 | | 14,300 
142 70 


5.917 3,400 

4 70 43,500 100 
500 ) 500 196,000 000 
],202 22 185 120 
730 3? 37 80 | 340 220 


600 369 909 3 3,500 ,260 
257 18,370 .730 58 | 7,050 560 
200 17.670 640 * 16,400 ,600 
3.550 11.060 5.452 - 5,010 3,240 
570 15,320 ,528 5} 9,150 
7.000 194.000 |}129.800 | | ai 
7,280 23,370] 12,940 47 | ] 13,240 8,560 
25.600 24.040 8.673 -3: 7,800 5,040 
83.800 | 95.300 | 63,400 | | -2 56,100 36,300 











ict, Corps of Engineers, through International St. Lawrence River Board of Control. Discharges 
s discharge at Ogdensburg, N.Y. when adjusted for storage in Lake St. Lawrence. 
1 jointly by Corps of Engineers and Geological Survey 
Dischar nadjusted) t n 1 from information furnished by 


Bureau of Reclamation, Corps of Engineers, and Geological 
Survey 


“The U.S. station numbers as listed in this table are in a shortened form previously in use, and used here for simplicity of tabular and 
ct number contains 8 digits and no punctuation marks. For example, the correct form for station 


14 


map presentation. The full, corr 
number | 3185 tis O1318500 





SELECTED STREAM-GAGING STATIONS ON LARGE RIVERS 


. o*8MF005 
=e ' i i es ae me." rq 050115 


{ 
a ae a ae 
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\ 
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52... 
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Location of stream-gaging stations on large rivers listed in table on page 14. 


WATER RESOURCES REVIEW 25 percent of the time (below the lower quartile) during the 


; reference period. low for November is considered to be above 
NOVEMBER 1976 


the normal range if it is within the range of the high flows that 


have occurred 25 percent of the time (above the upper quartile). 
Based on reports from the Canadian 


and U.S. field offices; completed 
. Flow higher than the lower quartile but lower than the upper 
December 9, 1976 Pr 
quartile is described as being within the normal range. In the 
— ; Water Resources Review the median is obtained by ranking the 
TECHNICAL Allen Sinnott, Editor ne 
STAFF Cassel WE Malice “Assaciaté Vation 30 flows of the reference period in their order of magnitude; the 
APF arro - 9adoe, ( ate oO : ‘ 
Veen th Woodard highest flow is number 1, the lowest flow is number 30, and the 
Oo as ‘ oOoda\c . *- 
Ruth M. Kosc average of the 1Sth and 16th highest flows is the median 
\ . OSCO 


John C. Kammerer 
The normal is an average (but not an arithmetic average) o1 
COPY Lois C. Fleshmon. Chief middle value; half of the time you would expect the November 
PREPARATION Sharon L. Peterson flows to be below the median and half of the time to be above 
GROUP Donna L. Radcliffe the median. Shorter reference periods are used for the Alaska 
Stephanie Michie index stations because of the limited records available 


EXPLANATION OF DATA Statements about ground-water levels refer to conditions near 


the end of November. Water level in each key observation well is 
Cover wap shows generalized pattern of streamflow for compared with average level for the end of November dete: 
Novembe, haxed on 20 index stream-gaging stations in Canada mined from the entire past record for that well or from a 20-yeai 
and 130 index stations in the United States. Alaska and Hawaii reference period, 1951—70. Changes 
inset maps show streamflow only at the index gaging stations unless described otherwise, at 
which are located near the points shown by the arrows. end of November. 


in ground-water levels 
e from the end of October to the 


Streamflow for November 1976 is compared with flow for The Water Resources Review is published monthly. Special 


November in the 30-year reference period 1931-60 or purpose and summary 


issues are also published Issues of the 
1941—70. Streamflow is considered to be below the normal 


Review are free on application to the Water Resources Review, 
range if it is within the range of the low flows that have occurred U.S. Geological Survey, Reston, Virginia 22092. 





AN APPRAISAL OF GROUND WATER FOR IRRIGATION IN THE APPLETON AREA, 
WEST-CENTRAL MINNESOTA 


ibstract and accompanying map and graph are from the report, 
ppraisal of ground water for irrigation in the Appleton area, 

entral Minnesota, by Steven P. Larsen: U.S. Geological Survey 

Supply Paper 2039-B, 34 pages, 1976; prepared in cooperation 

the Wesmin Resource Conservation and Development Project 
nittee and the Minnesota Department of Natural Resources, Divi- MINNESOTA 
of Waters, Soils, and Minerals. The report may be purchased for 

from Branch of Distribution, U.S. Geological Survey, 1200 S. 
St., Arlington, VA 22202 (check or money order payable to U.S. 

al Survey); or from Superintendent of Documents, Govern- 

Printing Office, Washington, D.C. 20402 (GPO Stock Number 
101-02870-1), payable to Superintendent of Documents. 


ABSTRACT 


Supplemental irrigation of well-drained sandy soils has 
ipted an evaluation of ground water in the Appleton area oe 
: BIG STONE 


). Glacial drift aquifers are the largest source of ground ‘\. COUNTY 


The surficial outwash sand and gravel is the most 

available and the most areally extensive drift aquifer, 
underlies much of the sandy soil area. Saturated thick- 

the outwash is more than 80 feet (24 m) in places, and 
tial well yields may exceed 1,200 gal/min (76 1/s) in 
areas. In about 17 percent of the area, yields of more 
300 gal/min (19 I/s) are obtainable. 


at 
CHIPPEWA, 


Area of study COUNTY | 


\- 45 
harge to the outwash aquifer occurs primarily during the 


Se 96 \o)Montevideo 
thaw (fig. 2) and averages about 5 inches (12.7 cm) 


a 
. te) 10 20 MILES * [ 
Most discharge from the aquifer appears as base flow . 


Ss Ne 

Ferre River. Despite dissolved-solids concen- © 10 20 KILOMETRE: . 
Cc . . sig > — — j © By > > 2) 2) « Ba. 
from 280 to 1,350 mg/l, the water is chemi- Figure 1.—Location and extent of the Appleton area 


r irrigation. than 3 feet (0.9 m). However, annual withdrawals of 8,450 
els of a part of the aquifer were made to acre-ft (10.4 hm?) would cause aquifer dewatering and 
of 20 successive years of ground-water decreased well yields in some places. After a new state of 
irrigation-development patterns. It was equilibrium was established in response to withdrawals, most 
present annual withdrawal rate of 1,410 of the withdrawal would be supplied by diverted base flow 

hm?) would result in water-level declines of less from the Pomme de Terre River. 
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DEPTH TO WATER, IN METRES 
BELOW MEASURING POINT 


r 
Projected water-level decline 


£. 
MAR APR MAY JUNE JULY AUG. SEPT. OCT. 


1973 








Hydrograph for observation well 120.42.4ddd 
Recharge (due largely to snowmelt and early spring rain) = (water-level rise) x (estimated specific yield) 
3.8 feet (12m) x 0.14 
0.53 foot (016m) 
6.4 inches (16.3 ¢m) 


Figure 2.—Example of hydrograph showing method of estimating recharge during the spring of the surficial aquifer in the Appleton area. 
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